Microwave photonics enables the transfer of radio frequency signals over optical fibers for mobility and high bandwidth, bridging the gap between wireless applications and photonic technology.
Figure 1. Typical configuration of radio-over-fiber system. Comp: Compensation. O/E (E/O): Optical-to-electrical (electrical-to-optical) conversion. RF: Radio frequency. LTE: Long-term evolution (high-speed data standard). RFID: Radio frequency identification. GSM: Global System for Mobile communication.
strength ratio of the fundamental signal to the strongest spurious signal in the output. Without a high SFDR, we are unable to effectively manipulate the signal along the fiber, and therefore cannot guarantee the functionality of all connected services.
Various studies have sought to address these degradations by enhancing the SFDR of the link, and consequently the quality of the transmitted signals. Examples include using pre-distortion or post-compensation, multiple-wavelength architecture, and different combinations of modulated signals. Others have investigated coherent detection with enhanced sensitivities, carrier modulation in optical single sidebands (SSBs), and manipulation of polarization. 2 Here, we describe two compensation approaches for CD and RF nonlinearity (see Figure 2) . In the first, we considered that the phase difference between the optical carrier and the two sidebands of double-sideband (DSB) signals changes along the link because of fiber dispersion, which would induce destructive interference power fading after certain distances. Therefore, we generated and transmitted SSB signals: see Figure 2 (a). The inherent nonlinearity of the optical modulator leads to two frequency-closed RF signals (! 1 and ! 2 ) interacting with each other to generate two new idlers (2! 1 ! 2 and 2! 2 ! 1 ), defined as IMD3 by photodetector signal detection. To compensate the RF nonlinearity, in our second approach we used the inverse transformation for the detected signal in the receiver side, using either photonic or electrical digital signal processing: see Figure 2 (b).
Continued on next page
The advantages of these techniques are their simplicity and broadband operation window. In our latest experiment, we increased the SFDR to 124dB Hz 4=5 using the inverse transformation approach along conventional intensity modulated links.
Transmitting wireless signals over optical fiber seems a promising concept, and is already starting to be deployed. In the future we will focus on mitigating PMD effects and on compensation of multiple degrading effects simultaneously. Meeting these challenges requires a more detailed understanding of analog signal evolution along the fiber link, as well as reconfigurable function blocks to deal with dynamic degradations.
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